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' Dana, P., 2000, Map projection, The Geographer's Craft Project,
Department of Geography, The university of Colorado at Boulder,,
USA, Available on-line at:
http://www.colorado.edu/geography/gcraft/notes/
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' Al-Rabbany, A., 2002, Introduction to GPS: The Global Positioning System,
Artech House, Inc., Boston, USA.
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dasail) jalic ol Lgle 3t L a5 (AX, AY, AZ, RX, Ry, Rz, §) r=lc
LisSay ¥ Adlall oda 89 s gl aal el oy Transformation Parameters
3 s Ll 81 (L) Adapund) A0S 8 LK) o glae Ja 5aa) 5 Adadi il 5 e dlaie )
O Y Ol glaa Lpad GLSIALE aes jall SIS 8 agililan) o slee — J8Y) o — Lalas ¥
alinll a4y o LaS ¢ danadl Jygadll pealic ppaadl o glaall Jall 48y ¢y alss ¥
S g el )y Cpamadl Guda 5 G sl IS 8 da slaall Ll Cililaa) 48y e adiad
Juenill ¥alaad ¢ Cpadsa Cpea ye G doeaill pialic (e ddlaae 53 i Ao gena (0
O Jreatll palial 45 gLt il (62 5w luall A deddiial) bl 3asa 5 220 KT A5G

O pall Gt
o2a il (e g Adbis) aad pall (o o sailly e Al YAl e zilal Bae A

Molodenskii- sSal-sSasinn ol se 73 500 5 Bursa-Wolf <l s s-bu 2 73 53 kel
fst gl g 23 sad YO Jialiy Badekas

X1 AX 1 Rz -Ry X2
Y| =| AY | + & | -Rz 1 Ex Y2 (2-8)
Z1 AZ Ry -Rx 1 Z2

Clilaa) Jaa5 X2,Y2,72 ¢ ¥ aa el 8 A il il Jia X1,Y1,Z1 G
Lagin Gl dalae 5 Jia g ¢ Gana pall O 05l sealie ) () )sall Ll ) Jiai Rz

5 A0 Yol ¢ A saadl LYY laiuly gl el dyoad e 5 o (S LS
i sl (g o385l Ll WGSB4 e 0 (ol (rlae e 5F o0 it 2

hgs = O + A
7\484 = 7\.|_ + AL (2-9)

31 US National Imagery and Mapping Agency (NIMA), 2000, Department of
Defense World Geodetic System 1984: Its definition and relationships
with local geodetic system, Technical Report TR8350.2, Third Edition,
Washington, DC, USA.
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h84 = h|_+Ah

SAlaaY) Jiir, A hy ¢ WGS84 amne e cililany) Jici hgg, Ags Ngs o
el ) e

A" ={ -AX sin ¢ cos A - AY sin ¢ sin AL + AZ cos ¢ +
Aa (Ry e%sin ¢ cos & )/ a+Af [ Ry (a/b) +
Ry (b/a) ]singcosA}/([Ru+h]sin1") (2-10)
AMV" = [-AXsin A+ AYcos A]/[ (Ry+ h]cos ¢ sin 1" ]
(2-11)
Ah = AX cos ¢ cos L + AY cos ¢ sin A + AZ sin ¢ - Aa (a/Ry) +
Af (b/a) Ry sin ¢ (2-12)

cdalis f o Aaall an el jraVl saddl a5 SV jsadllcaasiailaa g, b
¢ Gladl aa

ardll (il WGS84 aa el mhaliill 5 SV snall conms (o 340 Las Aa, Af
¢ slaall aa yall Aliladl)

bla=1-f (2-13)

e’ = 2f — f2 (2-14)

Rv=a/(1-e?sin®¢$)" (2-15)

Ru=a(1-€%) /(1-¢e?sin®¢)*? (2-16)

4_.4493'&\.944}:: "JM\@LAB}EJM:" \jiw' \@”}J\Hhcegwmld\uy
a3 (Y-Y) dsan o2 WGS84 (callall pusnall e Lol aaiad (3l Gl (o ()
T WGS84 pa e ) A el Jsal) 8 A ) aa el (ians (e Jasail) pualic

%2 US National Imagery and Mapping Agency (NIMA), 2000, Department of
Defense World Geodetic System 1984: Its definition and relationships
with local geodetic system, Technical Report TR8350.2, Third Edition,
Washington, DC, USA.
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VoY doa
Adaal) dpwy gaall 2 sall g WG S84 (alladl (oo guadl g sall (s Ja gl jualic

(Aalb) Josail) jualic | LA s & gy sl 4,4l
FURECHPA| ksl
Dz DY DX i
Yot yo. Y- YY Clark 1880 | Adindan | Olasll
) (°) (°)
EYY | ()1 ] YaY- o Clark 1880 | Carthage SE
(A) ()
Y¢oo Vv- YYY- ¢ International | European
(Yo) | (Yo) | (Y9) 1924 1950
() eV | Yer | (o)™ q Clark 1880 | Merchich | —_adll
v
¥y ‘(W) YAT- \ Clark 1880 North BNl
(Yo) | (Yo) | (Y9) Sahara
1959
Yy4 A YYY- Y Clark 1880 Voirol
(Yo) (Yo) (Yo) 1960
y¥o 3K YV Y ¢ Helmert Old e
(M) (1) (*) 1906 Egyptian
1906
Y- Youo | You- Y International | Ain El Croall
(Ye) | (Yo) (Yo) 1924 Abd 1970
(Ve)V | Y¥i- VEY- q International Ain El 403 gl
09 | () 1924 Abd 1970
¥AY you- | Yéd- Y Clark 1880 | Nahrwan | < lY)
(o) | (v°) | (¥°)
¥4 )£ A- Yev- Y Clark 1880 | Nahrwan Olas
() | () | ()
YYE | (Y) V- | Ye- v Clark 1880 Oman
() ()
YY YAY- | YYA- Y International Qatar it
(Y+) | (Y4) (Y+) 1924 National

39l dana dman 2
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Yéy- | Vet Yoy ¢ International | European | &/—=
1924 1950 Q—J;ﬁb

GLY)

ol

L

YYV Yeveo VY- ¢ Clark 1880 Voirol 5 e
1874 BUBEN

‘J gl 138 2 e 2 laa el sle ) po cms oS

WGS84 g o (A (Aaall g sall o dosaill a5 ) sSAall jualinll ay8 )
ol QLAY s (Se g adll o )l N WGS84 (e sl
(oS 5l (e Y s 5a)

A8y 8 e MLy (Araw Gl 5) Ladh jualic A5 3 Shall 2l Y

oah olua 8 Lgaladiind i ) dalisall gl 30 Ll dae Liagl e gy Jsandl Y
st g2 a8 sl

ralic G paic JS daal dad el ABall Hi5e 58 Cpesill G ) sS3al) 2aall 2
sl

Ll am ) By (5 AT B Ldbua o3 Jaall e e sl AT B sl 0
Aalice ye 428 giall 4820 a8 o8 Il g dalise ol 58

LIS gl jaalie and by 4350 JS 8 (s gaall ) falill o 68 Banse & gias Mia
(WGS84 5 Aaall) Gama sall S 8 Lealilan) o slee L g Jalis iy agual < i 58
AayLea s 5 A slaall alal) saal Lada (5 Y 4ul )3 (e Jusaill pualic 48y (alias g
oigd ard 3 Jgma gl Chrgy ellag ¢ Joysaill alic (s 8 deadin ) Lildlaa)
o Aeadindll gk gl aad pall ) el o el Slilaa) Jo s ddee Jgu Laa ualiall
& Bl Jyaill jualie aad e apaell as 8 JUall Jow e A po JS3 12 a1 7 L)

DT Cals N WGS84 (e disaill TGN jualiall agie Al jems ) seen

AX =123.842 £ 0.96 m
AY =-114.878 £ 0.96 m
AZ =9.590 £ 0.96 m
Rx =-1.35314 £ 0.17 "
Ry =-1.67408 £ 0.35 "
Rz =5.24269 + 0.30 "
=-5.466 £ 0.78 ppm (part per million)

¥ Dawod, G., and Alnaggar, D., 2000, Optimum geodetic datum
transformation techniques for GPS surveys in Egypt, Proceedings of
Al-Azhar Engineering Sixth International Engineering Conference, Al-
Azhar University, September 1-4, Volume 4, pp. 709-718.
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T e 0S5y (WGS84 Ll V3T Cjals (g Jisaill) Vs i g AT a2 53 LS

AX =-88.832 + 0.02 m
AY =186.714 £ 0.03 m
AZ=151.82+£0.01m
Rx=-1305+221"
Ry=11.216 + 1.57 "
Rz=-6.413+1.84"

=-6.413 £ 1.84 ppm (part per million)

) Adindan 2 sssll e Jasaill) Glaged) (8 Jasail) ualial 3 giiia o 3 8 Ll
DO 058 y Sind o g 23 g aladinly (WGS84

AX =-146.0 £ 0.89 m

AY =-33.5+0.89m

AZ =205,3+89m

Rx=-1.64 £ 1.87 "

Ry=218+1.87"

Rz=-148+26"

s =-1.34 + 1.35 ppm (part per million)

sl all Gm Jagaill Latisl) p& g hal) YoA-£-Y

Jasadll jualic 483 e JI8 Ll sae A saad) aad el (g Jy sl il (3 )kl e
Zalaill sia st iy plas o sl s aal (3 dall sda alasiuly Lglua Qi )
G oglhaall — cpma yall WS 8 da glaad) Jalasl) cldilaa) o) dea b e aaiad dacaly )
Error- sLba¥l jalas e siae s e WA 5 Lebad 4 cililan) o — Legin Jy sl
A ) CSE ) adara G Cag yaall (e ¢ Laldi grma e qall 138 <1 Free
(o L] ot 28 Sl o2a alanae Y ks Al HRal dga g e Bae e Lgy dladll
Alle Ala yo crly Aalisall 332 (S5 ol Cua Gy U8 ol o pial) ¢ 8 e J5Y) il

3 Shaker, A., Saad, A., El-Sayed, M., and Ali, A., 2007, Remove-restore
technique for improving the datum transformation process,
Proceedings of the FIG working week conference, Honk Kong, China,

May 13-17. Available from:
http://www.fig.net/pub/fig2007/papers/ts 3b/ts03b 03 saad etal 1218.
pdf

% Ahamed, A. and Abdalla, K., 2006, Transformation of the Transit (Doppler)
and GPS stations to Adindan datum, Sudan Engineering Society'
Journal, V. 52, No. 47, September, pp. 15-23. Available at:
http://www.ses-
sudan.org/english/SESpublications/ses _jour/47/1523GozouliSESforma

t2.pdf
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3y shie Al Clanla 35 aae o LS dpeliall HLaYL Aaddl 5, 55 ¢y J 481 (4
Gl 5 € Aty 3880 e A8y ey AN Jann 5 Agluall Glleall ALY (gaf < gl @l
A jra dihaie (pe CaBAT il e e gl (8 A pall IS0 A8y ) ) ALY
128 5 () g dacay 55 30 ae V) Anand an S LS W g0 Aphast (K ol Eun) 5 AY
JUS jeae Lda] 1305 le W) 8 a6l saals Y Al il Jalall amy Lia
ST els ) A jall el dpia o)) LBl ClSaal D sal) cilflaa) 48y of aaiud
A aladii) (e (Y1 Aa3ll) clilaay) A8y Leijlie dic daial gie 483028 5 ¢ yia 0.0 (e
Gkl sl el sl yiagdle Ll s <l jiagiin ) Juad 28 il 5 (ol 0 2
e sls - B Jus e — WGS84 ga e 0 Jusaill palie Gilueal 4l
ol i G Jasadl) ealie: Glua die &) jlapws 83 e J geasll o5 JAas
el el (s LaaY) Jo il Ll jue sasaa 3ok e il il i e T Ua (g
Al 5 Aalal) dpaly Hl) alaill 480 30l ) i 3o Jilay e anall sl ¢ Ay )
aie rand) la (a jeiuin 5 Jlaall 138 8 Ly odat o5 3l il ol 5 5 bl (e <l yial)

Lae ) 8 pra el (o clilaay) s G-l JHfiad s dpaaill ye 3kl e Al
aal s Ame Al jra ddhie kg kb ) zisai 5 ) ea A spatial representation
) LS (AS)M\LM) u.u;).d\ )\SGJS: t_t\_u\.\AY\ ed;.u.u_a«_a\ ujL.uY\ (VY ).LA.\LA
U}S.\UJJMJ«M\MM\ dA\A)AY @‘PU&WWOJJSMMUBGJML’J
2 dadl S LS dalaidll oda dlatal Ao 456 28Ne fpma pall DS o Apialy ) A3
C}LMLSAMLALM\LHH_\A\ (KW ‘\_ISJ‘)AY\ &\AJJ\ o‘)\)}&_i&kj 4_1.3.139.1]\ OJ-H\
Al sl Ay uall aal el s WG S84 = < 02 conversion surfaces Josail
A g ¢ Aaddiill mu)s\ Z 3l Gl (5Ll Jiad (5ok caliat s alladl U5 alaed
= COlalaall 2ae DA Y Lanlas CJLA.J\ J_\S\ polynomial Jaall i eyl
Slaaay) fase Gaadaty @3 g Aaliall 3 sl Jalssl) (15‘;:; i il g dpaly ) A il
Y olae LLituY a8 slull s Gad 237 Multiple Regression aaxidll
JSid) (JUlS bl culS5 1907 als s WGS84 (o2 e O Sl a5 dusaly
TYR-Y Yoo
A" = —320.474 + 30.6751 dgs + 3.0402 Lgs — 1.7380 ¢4
+0.0436 ¢°ss — 0.0004 ¢*s4— 0.1056 1%, + 0.0012 g,
(2-17)

% US National Imagery and Mapping Agency (NIMA), 2000, Department of
Defense World Geodetic System 1984: Its definition and relationships
with local geodetic system, Technical Report TR8350.2, Third Edition,
Washington, DC, USA.

% Shaker, A., Saad, A. , Al-sagheer, A., and Abd alhay, A. , 2003,
Comparative study for different transformation models applied on
geodetic coordinate systems, Civil Engineering Research Magazine
(CERM), V. 25, No. 3, pp.1562-1590.

¥ Dawod, G., and Alnaggar, D., 2000, Optimum geodetic datum
transformation techniques for GPS surveys in Egypt, Proceedings of
Al-Azhar Engineering Sixth International Engineering Conference, Al-
Azhar University, September 1-4, Volume 4, pp. 709-718.
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AN’ = 4357.7294 — 734.6377 Lgs + 49.4639 1754 — 0.1705 dgy
—1.66001°%, + 0.0278 A*ss + 0.0037 h%gs— 0.0002 1%,
(2-18)

O — il — Jsdall o gdad 5 (e gl 3050 (8 (1L 54l Laa AR 5 A s
WGS84 pune e 4l jaall lilaal) Lad (gq , Agg 9 ¢ Cpan el

e V40T Copala (5 el lal) g el ) A sl clElaay) Jusad oSa o5 (s

HEPEN
$oeD = Pss + Ad (2-19)
AoED = Aga + AL (2-20)

il 285 108 V90T Gy avane o Al jrall CLEAY L dopp , Aopp S
a8 )l jae 84w ea check points aSadbls o ciglud) s sl il
A8 40 A e 00 ) san s (Adall Ak gl clilaay) Gilaa die ) aaall sl
5NN e gLl e AlaATLl e o LS Apaal) A5 Hll e Yo s

Tl s (b Al

31+

Youy Jsi
ran 140 Cpals s WGS84 G paal) Sl g Jagal o

39 Habib, M. and Abu Rabah, R., 2006, An alternative approach for making
maps compatible with GPS, Damascus University Journal, Vol. 22, No.
1, pp. 13-29.
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YR-Y U8
ran B4 Cupals g WGS84 G Jshll haghd Jigal o

331 8 o i gyl (s Japadl b Al 5 3yl (e 530 i
Jalie jE 8 daadin Q4K ik W) lalasl) calila sy Different Weights 4l
Laladl) culdilaa) 28s o s bl 1 ol s T Taall P uma ) s (sl
Md&ﬁq@gﬂlﬁaqmdjqumgﬁgnggﬁywmqﬂsﬁmasw\
s Al ) Al iy o L g 333 g i) 25 )Ryt 5 L)
12K *' Finite Element 2asall juaiall 28, )l 5k Loayl &5 LS| (rnd s (pas e

sl gl (sl b ) e 5

a1 Aely 5 A5 galsall G Grsadll YoA-£.Y

e Jeans Luld Gl o a4 aladi uly dodail Al 5 Al g_,uuu\gm@
aaa 5 JSd Jy Lsu\ WGS84 alladl ) e 3D alayV) 4500 Clilas)
A,V 5l LS i A8 ye Jlie) A8 Adle A gead) cildaill 6 (<L (2 )Y
O AL 2 alagY) A0 Bl ae Jalailly (5 Y (Aediall Cludiall Lo gan 48 ya
duadl s clilaay) sia 4l ol (03 ae ie) A1 el oma e JULY Zlias
-¢-Y ‘_A\A.m\_ml_ﬂj\_u\.ns |TRF GAL:J\ G“Jy‘ GRAJAS‘ JU:‘X'\}A J\.su\}“ Gcl_a_) s
M\ﬁ‘d@m _);\ U‘ \J\WGS84 J.!}uu.\ly t_llA.i_)suaJc J}A}ja_)\.u\}” JJ;.\_S ¢

*Shaker, A., Saad, A., El-Sayed, M., and Ali, A., 2007, Remove-restore
technique for improving the datum transformation process,
Proceedings of the FIG working week conference, Honk Kong, China,

May 13-17. Available from:
http://www.fig.net/pub/fig2007/papers/ts 3b/ts03b 03 saad etal 1218.
pdf

41 Kohli, A. and Jennim L., 2008, Transformation of cadastral data between
geodetic reference frames using finite element method, Proceedings of
the FIG working week conference, Stockholm, Sweden, June 14-19.
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Dbl e (380 sie ol a5 ¢l (o ) Clilas Ll 8 paid) 58 G730
Y WGS84(G730) i sumd) o ililaayy) Jygail Lal 7 i Vo 3508 3 [TRFO2
TN Yl aadius il aldy et [TRF

XS X Tl D -R3 R2||X
YS |=| v |+|T2|+|R3 D -R1||Y (2-21)
zs z ™3| |-R2 R1 D | |Z

alilaayl Jia XS, YS, ZS 5 ITRF2000 ) e clilay) Jia X, Y, Z S
WGS84 e

Alaleall aaiiin Lild t el 2ic P uaic (ol e calual

P(t) = P(EPOCH) + P' (t - EPOCH) (2-22)
raiall 138 et Jare Jiad P' e sthal [TRF sl cay a4 8 EPOCH s

JITRF92 ) ITRF2000 (3 Jisnill :Y

T1 =1.47 cm, rate = 0.00 cm/year
T2 =1.35 cm, rate = - 0.06 cm/year
T3 =-1.39 cm, rate = - 0.14 cm/year
D = 0.75 ppb, rate = 0.01 ppb/year (ppb = part per billion)
R1=0.00", rate = 0.00 "/year
R2=0.00", rate = 0.00 "/year
R3=-0.0018", rate = 0.0002 "/year
EPOCH = 1988.0
:ITRF2000 J ITRF2005 ¢ Jisaall 1Ll

T1 =0.1 mm, rate = -0.2 mm/year

T2 =-0.8 mm, rate = 0.1 mm/year

T3 =-5.8 mm, rate = - 1.8 mm/year

D = 0.4 ppb, rate = 0.08 ppb/year (ppb = part per billion)
R1=0.000", rate = 0.000 "/year

*US National Imagery and Mapping Agency (NIMA), 2000, Department of
Defense World Geodetic System 1984: Its definition and relationships
with local geodetic system, Technical Report TR8350.2, Third Edition,
Washington, DC, USA.

*3 International  Terrestrial Reference Frame (ITRF) website  at:

http://itrf.ensqg.ign.fr/
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R2 =0.000", rate = 0.000 "/year
R3 =0.000", rate = 0.000 "/year
EPOCH = 2000.0

SN Gl sl 8 [ TRF @liy a3 JS G Jasadll yualinl 5 ) siia o aa g3 LS
i) JAd) Jalias) g aal pall Jagad e ABDad) 4. Y

AL ) Lxplal) (e Lpasls A SBaaY) Jysad Ol shad (4 ) S Ll Qi) ) slasy 8
28 sall agan L 3 jeal Ol pranadl ey a8 AW Culad) e g ¢ dday Al e dad gl
d}mmOAJ!umt_gﬂsqags\f;‘\w@uudi}mgi@uﬂg(wi@@j\d&)‘
(YV-Y JS3) Jadll 128 3 H\SE] (e diza yay il e — 3 jeaidie Gl shad 6 — adli )

OS¢ oY) s o a8 sall aaas Ao liall HLa) L g il W) oy -
agle 3l (3 sa 5 Laan 5 OISE )Y iy (e ol e e alaie YL
- gl il

A Cldlaa) Jiad ¢ aase b gl L gusie (555 83 g jall SlLilaY) e g 53 IS -
WGS84 3 sull 5 allall el 2 gusia (55 Gl (0 o)

3300y ¢ dshall ad) gl ol ) padl o sl e ClLElaAY) CuilS o) s -
Sad (X, Y, Z) A &l aldiaay) ol (h ema gl gla Y1 5 gl
sl (s e U5l WSt (0-Y 5 Y-Y cValedl) A ¢ 65 gl Jysa

(2l Gl s aa e ] al) Leaailid adised a5 28 adina 3y gl A0 JSI -
Ll A 2l 8 A sl dendind Al aa el s g ¢ gAY Al (e calisg

o (o ol Glilaa) Jie) alle &g ndY A gl Glilaay) ad g G Sa Y -
(b Lhs o850 Lula V) g Al ol il (e 558l (WGS84 () 4 sl
ey e ) daay 38 1 il

S b e gl (A (WGS84 Jin) (alle gl (o lilaaY) Jyoad oy -
(AX, AY, AZ, RX, ) 3sudl dogaill pualic 48 e S (o dima A 5ol Jas
Y Adabeall aladiuly ¢ Gara yall DS G dnialy ) A8l Caal s Ry, Rz, s)
e A

Josaill palic 38 Gl  Aaal) aa pall e cilflaay) Clus 38 Calias -
3352 sall Josaill jualic af aladiul Koy Aol Laluall Jlee 5 ¢ daddiuall
Gl Y g Lalai 88y 5 e a8 Ll A e oy aif W) ¢ Y-Y Joaa 8
dasad pualie e Gl gy G Alle 48y alla Al A aad) e 5 il
) A8y |

ClBlaayl) ¥ Al clflan) ) sl A L sall Clilaay) bl Ll -
COllre 4 yra Camg G ¢ il yal) Lalis) (3 5k saal aodiuind (day A1) e
¢ il 3l B Al Aaal) o il 8IS e JalinY clles © Slia) Laliuy)
Jelaa ¢ Al @l (ia yall 55500 ¢ 6 38 pall Jsdall T ¢ ol 3l el Slaay)

* Jekeli, C., 2006, Geodetic reference systems in geodesy, Lecture notes,
Division of geodesy and geospatial science, School of Earth sciences,
Ohio State University, Columbus, Ohio, USA.
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G aling Tl Hal) Jali) plbas 5 o geall aa el o Gy 38yl JSI (Ll
6 AY A hail A e caliai Leagl Jaliwy) i llae ld 5 AV A o

e VY A pliss Aday 3l e clflaay) A Jsa sl dledl) bl o -
3l) smalic © ¢ aal all Gay clilaa) Jysad aalic V(8 KT Lilal )
iy oUas Cay yail (S

] L gnie (3555 Gl (o el Ay Gl gL )W) () Adaale oy | 5oal -
0550 dpalicall Ll 52l 8 aadii ) oL V) Laiy WGS84 alladl &y guu V)
@l e sl dsn e Laginn G al) s MSL ol e L gia (5 siaal L pusia
G Ol 2 2 cleli)) Jsai S Geoid Model s zosei 25 5 cang 4l
gl e g pdall A8S 5 Alua sl 48 e galall Jail Al 8 aadiad Canulie
(EaY ygall (e dhaatiin) Al
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Al a5l A g l0a) ER R - TP 8. KN

(BU1 e 312« sk i) X.Y.Z

V(g1 o) o gl aa i

Gopll pal palic 28 2 &l G dhndl
Taroall o) anodl o - Datum Shift

Al a5 A g i) 4 38 8 dgegd g il floa

(Bl ¢ s e B¢ Jshadad) XY.Z

Y (5al¥l 5l g gl g el

BT AL iyt sl e

[ap Projection

vV

¥ A5 iyl
E.N

Ay all e

YV.Y J&
ldiaay) bl o Jagad @i ghad

2503 dane daan 0 oL &8 sall paatl allall alil) ) Jase



o = > ) gall paadl _allall aUail) Ay Sl Jaasl)

EEY Jaadl
ol g ol 1) gal) aail allal) QU Ak

-
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Baaiall Gl sl 8 dae Sa Dlea Bae Caadal (ga%all o pdall G Al (e Sl Al aa
Ll eladll o)) okl 4 s DOT J-aill 3035 5 DoD glaati ) 35 i) Sy 5aY)
S 38 et 3Ol iy Apelivall LY aa ) o iy sl ol ki (NASA
all 5 oSl el clala b Al e ple wasl V) 01 97¢ Wle 8 Transit
dony (e anll ol allaill 1 skt 8 Lel Sl oy 4alsY) 5 A8l (g eaic ‘;amt;}
5yl ) ald 14749 61-9&}"3-‘355-1‘“@ 3 de sSa 5 dsade Cilga e Gy Al pas
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" Kaplan, E. and Hegarty, C., 2006, Understanding GPS: Principles and
applications, Second Edition, Artech House, Inc., Boston, USA.
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Surveying, Technical Manual No. EM1110-1-1003, Washington, D.C.,
USA.
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* Dawod, G., 2007, New strategies in the utilization of GPS technology for
mapping and GIS activities in Egypt, Civil Engineering Research
Magazine (CERM), V. 29, No. 1 (Jan.), pp. 292-310.
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unification, John Wiley & Sons Ltd, West Sussex, England.
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# Fugro Chance Inc., 2007, GNSS status and plans, website:

http://www.fugro.com

* Cojocaru, S., Birsan, E., Battinca, G., and Arsenie, P., 2009, GPS-
GLONASS_GALILEO: A dynamical comparison, Journal of Navigation,

62: 135-150.
% Russian Space Agency, 2009, GLONASS constellation status as
06.09.2009, website: http://www.glonass-

ianc.rsa.ru/pls/htmldb/f?p=202:20:14637162736231801312::NO:::
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?’ Mendizabal, J., Berenguer, R., and Melendez, J., 2009, GPS & Galileo:
Dual RF front-end receiver and design, fabrication, and test, McGraw
Hill Co., New York, USA.

8 Navarro-Reyes, D., 2007, Galileo program status and ongoing GIOVE
experimentation, Presented at the EGU general assembly, Vienna,
Austria, April 16.

2European Space Agency (ESA) website at:
http://ec.europa.eu/dgs/energy transport/galileo/intro/index_en.htm
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* InsideGNSS Magazine, 2006, Compass and China's GNSS makes four,
available at: http://www.insidegnss.com/node/115

%" InsideGNSS Magazine, 2008, China adds details to Compass (Beidou 1)
signal plans, available at: http://www.insidegnss.com/node/803
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%2 Kaplan, E. and Hegarty, C., 2006, Understanding GPS: Principles and
applications, Second Edition, Artech House, Inc., Boston, USA.

3 Feathersotne, W., 2008, GNSS-based heighting in Australia: Current,
emerging and future issues, Spatial Science, V. 53, No. 2, pp. 115-134.

* Borio, D., 2008, A statistical theory for GNSS signal acquisition, PhD
Dissertation, Politecbco Di Torino, 291 pp.

% Raizner, C., 2008, A regional analysis of GNSS-levelling, MSC Thesis,
Stuttgart University, 133 pp.
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3  European Space Agency, 2009b, EGNOS project website at:

http://www.esa.int/esaNA/egnos.html
Ay @l gall 2andl alladl QU Ailall Cillanall Y1 e shaie Jida oY v v A ¢ Cadall Co il ¢ s ga 3B
A0 gaal) Ay pal) ASLaall ¢ Baa Aladlae ASlal 585 coaa
39 Al Marzooqi, Y., Fashir, H., and Babiker, T., 2005, Establishment & testing
of Dubai Virtual Reference System (DVRS) national GPS-RTK
network, Available at:
http://www.gisdevelopment.net/technology/gps/me05 131.htm
fod e ¢ e liall LYl alladl Al dldas iyl ¢ Yov 9 ¢ alls ey ¢ e 0
http://ramadansalem.webs.com/GPS%20Basics.pdf
41 Hadi, W. and Tuckerman, P., 2007, Kingdom of Bahrain GPS permanent
reference network, Presented at the Map Middle East 2007
conference, April 11.
) ) 8 Al A igll satie ¢ Gl yall 8 Jlsall je RTK Jldead ¢ Youd calug e aaaa 2
http://surveying.ahlamontada.com/montada-f11/topic-t592.htm
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' US Army Corps of Engineering, 2003, NAVSTAR Global Positioning System
Surveying, Technical Manual No. EM1110-1-1003, Washington, D.C.,
USA.
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2 Al-Rabbany, A., 2002, Introduction to GPS: The Global Positioning System,
Artech House, Inc., Boston, USA.
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°> Wells, D., Beck, N., Delikaraoglou, D., Kleusberg, A., Krakiwsky,

E., Lacgapelle, G., Langley, R., Nakiboglu, M., Schwarz, K.,
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Tranquilla, J., and Vanicek, P., 1986, Guide to GPS
positioning, Department of geodesy and geomatics
engineering lecture note 58, University of New Brunswick,
Canada, 291 pp.
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"Nassar, M., 1994, Advanced geometric geodesy, Lecture notes, Faculty of
Engineering, Ain Shams University, Cairo, Egypt.
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2 Dawod, G., 2003b, Proposed standards and specifications for GPS geodetic
surveys in Egypt, Water Science Magazine, No. 33, April. pp. 33-39.

®Dawod, G., and Abdel-Aziz, T., 2003, Establishment of precise geodetic
control networks for updating the River Nile maps, Proceedings of Al-
Azhar Engineering Seventh International Conference (CD No. 3), Al-
Azhar University, Cairo, April 7-10.

* Al-Rabbany, A., 2002, Introduction to GPS: The Global Positioning System,
Artech House, Inc., Boston, USA.
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® Alnaggar, D., and Dawod, G., 1999, Efficiency of GPS techniques in national
applications, Proceedings of the International Conference on Integrated
Management of Water Resources in the 21 Century, Cairo, November
21-25, Volume Il, pp. 741-752.
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" Al-Rabbany, A., 2002, Introduction to GPS: The Global Positioning System,
Artech House, Inc., Boston, USA.
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8 US Army Corps of Engineering, 2003, NAVSTAR Global Positioning System
Surveying, Technical Manual No. EM1110-1-1003, Washington, D.C.,
USA.
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' Ghilani, C., and Wolf, P., 2006, Adjustment computations: Spatial data
analysis, Forth edition, John Wiley & Sons, Inc., New Jersey, USA.

2 Dawod, G., 1991, Some considerations in the adjustment of GPS-derived
baselines in the network mode, MSC Thesis, Geodetic science and
surveying department, The Ohio State University, Columbus, Ohio,
USA.
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3 Uotila, U., 1986, Notes on adjustment computations: Part I, Lecture notes,
Geodetic science and surveying department, Ohio state university,
Columbus, Ohio, USA.

* Mikhail, E., 1976, Observations and least squares, University press of
America, New York, USA.
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®Koch, K., 1988, Parameter estimation and hypothesis testing in linear
models, Second Edition, Springer-Verlag, Berlin, Germany.
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' Natural Resources Canada, 1995, GPS positioning guide, Third Edition,
Ottawa, Canada.

" Dawod, G., 2007, New strategies in the utilization of GPS technology for
mapping and GIS activities in Egypt, Civil Engineering Research
Magazine (CERM), V. 29, No. 1 (Jan.), pp. 292-310.

'® US Army Corps of Engineering, 2003, NAVSTAR Global Positioning System
Surveying, Technical Manual No. EM1110-1-1003, Washington, D.C.,
USA.
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21 US Army Corps of Engineering, 2003, NAVSTAR Global Positioning System
Surveying, Technical Manual No. EM1110-1-1003, Washington, D.C.,
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Point Ref Point Description FL SP Coordinate Obs 95% Precision *
No. X Y Y X XY z

38-1 38  Concrete Bulkhead, in line with 920,74289 52233198 720 O06ft 06ft 08ft 09ft
East edge of Building

38-2 38  Concrete Bulkhead, in line with 920,696.28 52232420 120 10ft 10ft 13ft 16ft
West edge of Building

94-3 94 Northeast corner of concrete 918,350.11 52503511 723 051t 05ft 07ft 081t
pier @ La Coloma Marina

94-4 94 Northwest corner of concrete 918,343.00 52503966 101 12 12ft 16ft 271

pier @ La Coloma Marina
110-5 110 Point on corrugated steel bulkhead 917 156.868 52582107 676 09ft 09ft 11ft 16t

116-6 116  Northeast corner of wooden pier 916,946 64 52596301 724 O05f 05ft 06ft 07f
(@ Langer-Krell Marine Electronics
46-7 46 Northeast corner of wooden pier 91986869 52272861 794 O05f 06ft 0O7ft 14f
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?2US Army Corps of Engineering, 2003, NAVSTAR Global Positioning System
Surveying, Technical Manual No. EM1110-1-1003, Washington, D.C.,
USA.

2 Ghilani, C., and Wolf, P., 2006, Adjustment computations: Spatial data
analysis, Forth edition, John Wiley & Sons, Inc., New Jersey, USA.
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)Y ) il ol sl dpa ) Ailad) abea i (e 2y sl Aadas (8 LAY
dals o) sl 3 o LS AN A sl slia W) 61 5 (e a5 8 sl 5 e
ALl gl 8 allad) (o gl e A )Y Al Guldl Acluall LY e
LUl JUiS 3y gaal da il 48 Hlall o3 aladind Jlae 8 dsale 58 Gaaal 38 - Lpalal)

‘:‘—‘5:’)-‘5}:‘3}‘}:‘—}5&53\‘“—’}*-‘“@5‘}3“ L@xd\‘:\ﬂ_ﬁajy\r&_}ﬁl\;ﬂ ¢ Y441 s&_baj\a_.\x:&c cs._d:uﬁ1
s Ol sl
> Hofman-Wellenhof, B. and Moritz, H., 2005, Physical geodesy, Springer
Wien, New York, USA.
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¢ oalle (Lndla zisai 5l) dsa z3sai (V) Cm@um@m#\ Al ol gl
Al 2 sada ey () el )l 3 st (V) ¢ Adihaiall dglae Gy )l Al il (V)
ad 2 JUiaS g ¢ Jsal) 6 siue Ao sl dadar 8 Gadaal) b o glu¥) 1as Akl
e o 2yl 23l e 23 gkl A4 jeadd) duaHY) Al A4S0l ciluld alasial
& siaall o 4y carly G35 (Y-A JS5) SRI2002B oassall 2y suad) agiaal (S

[ http://gomaa.dawod.googlepages.com/egypt.geoid.arabic

®Dawod, G., 1998, A National Gravity Standardization Network for Egypt,
Ph.D. thesis, Shoubra Faculty of Engineering, Zagazig University, Cairo,
Egypt.
4 Saad, A., and Dawod, G., 2002, A Precise Integrated GPS/Gravity Geoid
Model for Egypt, Civil Engineering Research Magazine (CERM), Al-
Azhar University, V.24, No. 1, Jun, pp.391-405.
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N = 13.825 + 0.00003105 E + 0.00000297 N (8-4)

@ paall Clilaay) Al o gl - Jedl) g a0 Slaa¥l Sia B, N dus
Jiagiia Y. 3 (g sbat oslu¥) g g all dga Aad Olus 3380 o aa 55 ETM
¢ (AR Ao gie liplaill Aplia) S/ AL € Jazay q\ﬁgﬁ/\&\);éﬁ:ﬁw
eﬁ/&h/\dmd\u\y#\\'é\j;éuﬂm 'Y+ ‘f‘\JAJJL@_\SJ
. (L}"\:‘S“M o‘)..gmlm\ﬁ\j‘\_ﬁ\)uj\ g_\LAjLud\ e.k.\t_lwmu)
3 u#\w@\@@d@\w#\a&uﬁ
A te) o shoal) S )yl Al 1 el i) (gl ) 350
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& (BM sl <l 5 ) ogmiall daslas Jal s abay) Conal) (e 0 5S5 28 Lilee -
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®Dawod, G., 2003c, Productive GPS topographic mapping for national
development projects in Egypt, Proceedings of the First International
Conference on Civil Engineering, Assiut University, Volume 2, pp. 246-
253, October 7-8.
h\j\‘;mw\mm@\&m;ue)udm u.n\ ‘__‘Aj\jd.a}\;l\su\ﬂ“icmm;cdjb
http://surveying.ahlamontada.com/montada-f1/topic-t573.htm
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< ICGFM | Ll i International Center of Gravity Earth Models
I das o1 http://icgem.gfz-potsdam.de/ICGEM/modelstab.html :1a )
LiSae (5 ald ol (o )Y eladl JS  dakd A sl Cluldl) (g adiin 230 i1 5 a0l
Al YA ale ia zilaill adaead ¢ S resolution 38 il @l dalle zilar gk
Lu i 5 ©) JS adais dany 235l o e Jy ey Y10 0 degree Leliiad 4 s x5
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"Heiskanean, W. and Moritz, H., 1967, Physical geodesy, W. H. Freeman and
Company, San Francisco, USA.

® International Center of Gravity Earth Models (ICGFM), 2009,
http://icgem.gfz-potsdam.de/ICGEM/modelstab.html, accessed
October 22.
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®Dawod, G., 2008, Towards the redefiniton of the Egyptian geoid:

Performance analysis of recent global geoid models and digital terrain
models, Journal of Spatial Science, V. 53, No. 1, pp. 31-42.
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0259cb4f889eaeb3.skydrive.live.com/browse.aspx/GlS%20Training
%20Vedio

Standards in Surveying:iabuall Claal sall Al -

http://cid-
0259cb4f889eaeb3.skydrive.live.com/browse.aspx/Standards%20in
%20Surveying
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http://cid-
0259cb4f889eaeb3.skydrive.live.com/browse.aspx/Geodesy%20an
d%20GPS
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http://cid-
0259cb4f889eaeb3.skydrive.live.com/browse.aspx/Arabic%20Civil
%20Materials
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http://cid-
0259cb4f889eaeb3.skydrive.live.com/browse.aspx/Arabic%20Surve

ying%20Papers
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http://cid-
0259cb4f889eaeb3.skydrive.live.com/browse.aspx/Remote%20Sen
sing%20Applications
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http://surveying.ahlamontada.com/
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http://surveying.ahlamontada.com/montada-f7/topic-t167.htm#267
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http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Arabic%20Surveyin
q%20Materials/GPS%20College.pdf
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http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Arabic%20Surveyin
a%20Materials/Geodetic%20Survey%20sur211.pdf
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http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Arabic%20Surveyin
q%20Materials/GPS%20Institute.pdf
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http://cid-
0259¢cb4f889eaeb3.skydrive.live.com/self.aspx/Arabic%20Surveyin
q%20Materials/Geodetic%20Survey%20ssv2-6.pdf
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http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and %2
0GPS/GPS%20Robeesh%201420%20Ar.pdf
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http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Arabic%20Surveyin
q%20Materials/ GPS%20Hamaoy%2097.pdf
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http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Arabic%20Surveyin
a%20Materials/GIS%20Club%20Magazine 1.pdf
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http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Arabic%20Surveyin
a%20Materials/GPS%200man%20All.pdf
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http://cid-
0259¢cb4f889eaeb3.skydrive.live.com/self.aspx/Arabic%20Surveyin
a%20Materials/Trimble5700%20Ahmed%20Elwan.pdf
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http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and %2
0GPS/GPS%20Basics%20Ramadan%20Ar.pdf
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http://cid-
0259¢cb4f889eaeb3.skydrive.live.com/self.aspx/Arabic%20Surveyin
q%20Papers/RS%20in%20Morformotery%202002.pdf
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http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Arabic%20Surveyin
q%20Materials/GPS%20Saleh%20Ar.pdf
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http://cid-
0259¢cb4f889eaeb3.skydrive.live.com/self.aspx/Arabic%20Surveyin
q%20Papers/KSA%20Ar%7C Papers/GIS%20and%20Millitrary%?2

OData.pdf
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http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Arabic%20Surveyin
a%20Papers/KSA%20Ar%7C Papers/KSA%20Topographic%20Ma

ps.pdf
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http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and %2
0GPS/Grids%7C_Datums%200f%20Eqypt%20AR.pdf
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http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%?2
0GPS/Grids%7C Datums%200f%20KSA%20AR.pdf

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and %2

0GPS/Dawod%7C GPS%7C Glossary%7C Ar%7C v1.pdf

http://cid-
0259¢cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%2
0GPS/Dawod%20Geodetic%7C Glossary%20Ar.pdf

3503 dena dzan D YA &) sall pasil allall sl ) Jae



Gl

ol o2 ol 5 sl G A e Jladd Ay el Y s s
http://cid-
0259¢cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and %2
0GPS/GPS%20and%20the%20Geo0id%20Ar.pdf
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GPS-based attitude determination, MSC, 2008, University of
Linkopings, Sweden:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20P
HD%20in%20Surveying/GPS%20for%20atitiude %20determination
%20MSC%202008.pdf

Applications of high accuracy gravity and space geodesy
methodologies, PhD, 2004, University of Texas at Dallas:

http://cid-
0259¢cb4f889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20P
HD%20in%20Surveying/4D Gravity GPS%20Data%20PhD %2020

04.pdf

Heights, the geopotential and vertical datums, Ohio State
University, Report No. 459, 2000:

http://cid-
0259cb4f889eaebd.skydrive.live.com/self.aspx/MSC%20and%20P
HD%20in%20Surveying/459%20Heights%202000.pdf

Applications of parameter estimation and hypothesis testing to GPS
network adjustments, Ohio State University Report No. 465, 2002:
http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20P
HD%20in%20Surveying/465%20GPS%20Net%20Ad|%202002.pdf

Temporal and spatial analysis of continuous GPS observations,
Ph.D, 2005, Norwegian University of Science and Technology:
http://cid-
0259cb4f889eaeb3d.skydrive.live.com/self.aspx/MSC%20and%20P
HD%20in%20Surveying/Continous%20GPS %20Analysis%20PhD %

202005.pdf

An analysis on the optimal combination of geoid, orthometric and
ellipsoidal height data, PhD, 2003, University of Calgary, Canada:
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http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20P

HD%20in%20Surveying/PhD%20Canada%202003%20H h N%20
Combin.pdf

Robustness analysis of geodetic networks, PhD, 2006, University of
Calgary, Canada:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20P
HD%20in%20Surveying/Roubst%20Geo Nets%20PhD2006.pdf

Regional geoid determination methods for the era of satellite
gravimetry: Numerical investigations using synthetic earth gravity
models, PhD, 2004, Royal Institute of Technology, Sweden:
http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20P
HD%20in%20Surveying/Geoid%20by%20Satt Gravity%20PhD 20

04.pdf

Corrective Surface for GPS-levelling in Moldova, MSC, 2006, Royal
Institute of Technology, Sweden:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20P
HD%20in%20Surveying/Geoid%20for%20GPS%20MSC_2006.pdf

Precise gravimetric geoid model for Iran based on GRACE and
SRTM data and the least-squares modification of Stokes' formula
with some geodynamic interpretations, PhD, 2006, Royal Institute of
Technology, Sweden:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20P
HD%20in%20Surveying/Geoid%200f%20Iran%20PhD%202006.pdf

Undifferenced GPS for deformation monitoring, MSC, 2006, Royal
Institute of Technology, Sweden:

http://cid-
0259cb41889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20P
HD%20in%20Surveying/GPS%20in%20Deformation%20MSC %202

006.pdf

Establishment of a high accuracy geoid correction model and geo-
data edge match, PhD, 2003, lowa State University:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20P
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HD%20in%20Surveying/GPS Net%20and%20Geoid Correction%?2
0PhD%202003.pdf

The transformation of GPS into BAP heights: Combining NAP,
GPS, and geoid heights to compute a height reference surface,
MSC, 2006, Delft University of Technology, The Netherlands:
http://cid-
0259cb41889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20PH
D%20in%20Surveying/Height%20Transformation%20MSC%202006

-pdf

Radar altimeter calibration using GPS water level measurements,
MSC, 2004, Ohio State University:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20P
HD%20in%20Surveying/OSU469%20Altimeter%20Calibration%20b
v%20GPS%202004.pdf

GPS buoy campaigns for vertical datum improvement and radar
altimeter calibration, MSC, 2004, Ohio State University:

http://cid-
0259cb4f889eaeb3d.skydrive.live.com/self.aspx/MSC%20and%20P
HD%20in%20Surveying/OSU470%20GPS%20V_D%20Improv%20
and%20Altimeter%20Calibration%202004.pdf

Determination and characteristics of 20" century global sea level
rise, MSC, 2006, Ohio State University:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20P
HD%20in%20Surveying/Sea%20Level%20Rise%200SU2006.pdf

Bringing GPS into harsh environment for deformation monitoring,
PhD 2007, New Brunswick University:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20P
HD%20in%20Surveying/GPS%20Deformation%20PhD%202007.pd
f
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Moving base INS/GPS vector gravimetry on a land vehicle, PhD
2007, Ohio State University, USA:

http://cid-
0259¢cb4f889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20P
HD%20in%20Surveying/INS GPS%20Gravimetry%20PhD%20200

/.pdf

A comparison of local and wide area GNSS differential corrections
disseminated using the network transport of RTCM via internet
protocol, BSC 2007, New Brunswick University:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20P
HD%20in%20Surveying/RTCM%20GNSS%20Diff Correction%20B
SC%202007.pdf

Sl (g lalIS daalay clile pall and (a6l ) ¢3S0 5 iale Jilu Y il
http://www.geomatics.ucalgary.ca/node/58

Tightly Coupled MEMS INS/GPS Integration with INS Aided
Receiver Tracking Loops,
http://www.geomatics.ucalgary.ca/engo/files/engo/08.20270.YYang
_.pdf
On the Attainable Accuracy of Multi-system GNSS Positioning in
High-multipath Urban Environments ,
http://www.geomatics.ucalgary.ca/engo/files/engo/AEbner TUGraz
Apr08.pdf
A Statistical Theory for GNSS Signal Acquisition ,
http://www.geomatics.ucalgary.ca/engo/files/engo/DBorio_Torino A
pr08.pdf
Measuring Seasonal Permafrost Deformation with Differential
Interferometric Synthetic Aperture Radar
http://www.geomatics.ucalgary.ca/engo/files/engo/08.20269.CButter
worth.pdf
GPS L5 Software Development for High-Accuracy Applications ,
http://www.geomatics.ucalgary.ca/engo/files/engo/08.20268.CMong
redien.pdf
Integration of GA-Based Multi-objective Optimization with VR-Based
Visualization to Solve Landuse Problems ,
http://www.geomatics.ucalgary.ca/engo/files/engo/07.20267.Mages
hChandramouli.pdf
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A regional analysis of GNSS levelling, MSC 2008, Stuttgart
University, Germany

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20P
HD%20in%20Surveying/GNSS%7C Levelling%20Analysis%20MS
C%202008.pdf

Processing of high-rate GPS data for real-time applications, MSC
2008, Stuttgart University, Germany:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20P
HD%20in%20Surveying/High%7C Rate%20RTK%20Process%20
MSC2008.pdf

Surface Deformation Analysis of Dense GPS Networks Based on
Intrinsic Geometry Deterministic and Stochastic Aspects, PhD 2007,
Stuttgart University, Germany:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20P
HD%20in%20Surveying/Surface%20Deformation%20GPS%20PhD
%202007.pdf

Setting—up of GPS Reference Stations and Investigating the Effects
of Antenna Radome, MSC 2003, Stuttgart University, Germany:
http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20P
HD%20in%20Surveying/GPS%20Reference%20Stations%20MSC2

003.pdf

High Resolution Regional Geoid Computation in The World
Geodetic Datum 2000, PhD 1999, Stuttgart University, Germany:
http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20P
HD%20in%20Surveying/Regional%20Geoid %20Computations %20
PhD1999.pdf
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Canadian GPS Guide:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%?2
0GPS/Canada GPS Guide.pdf

WGS84 Final Definition 2000:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and %2
0GPS/WGS84%20Final%20Defintion%202000.pdf

DMA: Geodesy for the layman 1983:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%?2
0GPS/DMA%20Geodesy%20for%20Layman%20Tutorial%201983.

pdf

Australia ICSM Geodetic Standards v.1.6 2004:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Standards%20in%2
OSurveying/Australia%20ICSM%20Geodetic%20Standards%20V1-
6%202004.pdf

Australian Standards on Control Survey 2000:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Standards%20in%?2
OSurveying/Australian%20Standards%200f%20Control%20Survey
%202000.pdf

Canada Guidlines for RTK_GPS Surveys:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Standards%20in%?2
OSurveying/Canada%20Guidelines for rtk gps surveys.pdf

Canada Positioning Standards 1996:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Standards%20in%?2
OSurveying/Canada_Positioning%20Standards%201996.pdf
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New Zealand Geodetic Network Design Specifications 2002:
http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Standards%20in%2
OSurveying/NZ%20Geod Net%20Design%20Spec%202002.pdf

New Zealand Geodetic Survey Standards 2003:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Standards%20in%?2
OSurveying/NZ%20Geodetic%20Survey%20Standards%202003.pd
f

New Zealand Physical Network Design Specifications 2003:
http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Standards%20in%?2
OSurveying/NZ%20Phys Net%20Design%20Spec%202003.pdf

New Zealand Specifications of First-order Levelling GPS 2003:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Standards%20in%?2

0OSurveying/NZ%20secification%200f%20First order%20GPS%202
003.pdf

US California Geodetic Network GPS Specifications 1996:
http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Standards%20in%?2
OSurveying/US%20California%20Horizontal%20Geodetic%20Net%
20Specifications%201994.pdf

US FGCC Geodetic Survey Standards 1984

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Standards%20in%?2

0Surveying/US%20FGCC%20Geodetic%20Survey %201984.pdf

US FGCC GPS Standards 1989:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Standards%20in%?2
0Surveying/US%20FGCC%20GPS%20Standards%201989.pdf
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US FGCC Levelling Specifications 1995:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Standards%20in%?2

0Surveying/US%20FGCC%20Levelling%201995.pdf

US Geospatial Positioning Standards 1998:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Standards%20in%?2

0Surveying/US%20Geospatial%20Positioning%20Standards%2019
98.pdf

US North Carolina GPS Standards 2006:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Standards%20in%?2

0Surveying/US%20North%20Calorina%20GPS%20Standards %202
006.pdf

USA Army Manual on Geodetic Surveys 2002:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Standards%20in%2
OSurveying/USA%20Army%20Geod Surveys%202002.pdf

USA Army Manual on Topographic Surveys 1994

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Standards%20in%2
OSurveying/lUSA%20Army%20Top0%20Surveys%201994.pdf

US Army Cadastral GPS Standards 2001:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Standards%20in%2
0Surveying/USA%20Cadastral%20GPS%20Survey%20Standards
%202001.pdf

USA Highway Dept. Standards for GPS 2005:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Standards%20in%?2

0Surveying/USA%20Highway%20Dept%20Standards%20GPS%20
2005.pdf
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Australia Specifications on MSL monitoring systems

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Standards%20in%2
OSurveying/Australia%20Spec%200n%20MSL%20moitoring%20sy

stems.pdf

Australia Specifications on tide gauge stations

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Standards%20in%2
OSurveying/Australia%20Spec%200n%20tide%20guage%20station

s.pdf

NZ Hydrographic standards 2001

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Standards%20in%?2
OSurveying/Hydro Stand%20New%20Zeland%202001.pdf

USA Hydrographic standards 2007

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Standards%20in%2
OSurveying/US%20Hydrographic%20Specs 2007.pdf

USA Army Photogrammetric standards 2002

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Standards%20in%2
OSurveying/lUSA%20Army%20Photog_Standards%202002.pdf

Utilization of GIS and RTK GPS Reference Networks for Machine
Automation:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/GIS%20Training%2
0Vedio/GIS RTK%20machine%20control%202008.pdf

An alternative approach for making maps compatible with GPS in
Syria, 2006:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%?2
0GPS/GPS%20co0rd%7C regression%20in%20Syeria%202006.p
df
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DPOD2005: An extension of ITRF2005 for Precise Orbit
Determination, Advances in Space Research, 2009.

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%?2
0GPS/ITRF2005%20Extention%202009.pdf

Analysis of some positional accuracy assessment methodologies,
ASCE Journal of Surveying Engineering, May 2008.

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and %2
0GPS/ASCE2008%20Positional%20Assesment.pdf

CORS-TR for Precise GNSS positioning in Turkey, 2009:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Arabic%20Surveyin
a%20Papers/GIS%7C _KSA%7C Conf%7C 2009/7%7C E%7C K
amilEren%7C KSA.pdf

Determination of the orthometric height inside Mosul University
campus by using GPS data and the EGM96 gravity field model,
Journal of Applied Geodesy, 2008:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and %2
0GPS/EGM96%20in%20Iraq%202008.pdf

lonospheric delay correction in Egypt, 2008:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%?2
0GPS/lonospheric%20delay%20Eqypt%202008.pdf

Accuracy assessment study of static-GPS in south Egypt, 2008:
http://cid-
0259cb41889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%?2
0GPS/Static%7C_GPS%20South%20Egypt%202008.pdf

Tropospheric correction estimation in Egypt, 2008:

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%?2
0GPS/Tropo%7C Correction%20Egqypt%202008.pdf
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US Army manual on Survey Markers and Monumentation, 1990:
http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%?2
0GPS/USArmy%20Survey%20Markers%20Monumentation.pdf

13919 Aaan 3 Eigay slal

A<y ik (i)

VR PLERPRST-NEN DN W
Some considerations in the adjustment of GPS baselines in the
network mode, 1991
http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20P
HD%20in%20Surveying/Dawod%20GPS%5E MSC%201991.pdf

L@..\\)Ac jb\)}isﬂ\ A\j\.m)
A national gravity standardization network for Egypt, 1998
http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20P
HD%20in%20Surveying/Dawod%20ENGSN%SE_PhD%201998.p
df

il (e - ot ) ansl A5 - a5 O dese dead 2 3 Ging) Gl Ll
el sie 5ol ) siSall
Realization and redefinition of the Egyptian vertical datum based
on recent heterogeneous observations, 2005
http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20P
HD%20in%20Surveying/Hoda%5E Mohamed%20PhD%202005.p
df

ro ad) ARl dalal) &gl ()

313 Cle 5 il Cliadiall aaa paaid dpeluall LY e aa )l cilyis sl alasi)
Yool o anldl o) gl
http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Arabic%20Surveyi
ng%20Papers/Dawod%20GPS%5E Depression%5E_Vol%20200

2.pdf
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http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Arabic%20Surveyi
ng%20Papers/Dawod%20Nile%20Gauges%20and%20MSL %202

005.pdf

1y e ) A3l Lalel) Egad) (7)

Towards the redefinition of the Egyptian geoid: Performance
analysis of recent global geoid models and digital terrain models,
2008

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%
20GPS/Dawod%5E_Papers/Dawod%20Analyiz%20Global%20Ge
0ids%202008.pdf

Fitting gravimetric local and global quasi-geoids to GPS/levelling
data: The role of geoid/quasi-geoid variations in Egypt, 2008
http://cid-
0259cb41889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%
20GPS/Dawod%5E Papers/Dawod%20Ge0id%20QuasGeoid%20

2008.pdf

Estimation of Sea Level Rise Hazardous Impacts in Egypt within a
GIS Environment, 2008

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%
20GPS/Dawod%5E Papers/Dawod%20GI1S%20for%20MSL %202

008.pdf

Assessment of a cost-effective GPS data processing alternative in
Egypt utilizing international on-line processing services, 2007
http://cid-
0259cb41889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%
20GPS/Dawod%5E_Papers/Dawod%20Assesment%200n%5SE _lin
€%20GPS%202007.pdf
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Evaluation of River Nile high flood effects by Geographic
Information System, 2007

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%
20GPS/Dawod%5E_ Papers/Dawod%20GIS%S5E Nile%20Floods
%202007.pdf

New strategies in the utilization of GPS technology for mapping
and GIS activities in Egypt, 2007

http://cid-
0259cb41889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%
20GPS/Dawod%5E_Papers/Dawod%20New%20GPS%20strateqi
e5%202007.pdf

Enhancing the integrity of the national geodetic data base in Egypt,
2005

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%
20GPS/Dawod%5E Papers/Dawod%20Geo%5E Net%20in%20E
aypt%20F1G%202005.pdf

Developing a precise geoid model for hydrographic surveying of
the River Nile, 2005

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%
20GPS/Dawod%5E Papers/Dawod%20Nile%5E Geo0id%202005.

pdf

Assessment and modelling of sea level rise and metrological
changes in Egypt, 2005

http://cid-
0259cb41889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%
20GPS/Dawod%5E_Papers/Dawod%20Sea%20Level%20Rise%2
0in%20EQqypt%202005.pdf

Productive GPS topographic mapping for national development
projects in Egypt, 2003

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%
20GPS/Dawod%5E Papers/Dawod%20Top%5E Surv%20GPS%

202003.pdf
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Proposed standards and specifications for GPS geodetic surveys
in Egypt, 2003

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%

20GPS/Dawod%5E Papers/Dawod%20GPS%20Standards%2020
03.pdf

Modernization plan of GPS in 21% century and its impacts on
surveying applications, 2003

http://cid-
0259cb4f889eaeb3d.skydrive.live.com/self.aspx/Geodesy%20and%
20GPS/Dawod%5E_Papers/Dawod%20Modernization%200f%20
GPS%202003.pdf

Efficiency of new solutions for surveying and mapping problems in
integrated water resources management, 2003

http://cid-
0259cb4f889eaebd.skydrive.live.com/self.aspx/Geodesy%20and%
20GPS/Dawod%5SE_Papers/Dawod%20Navig%20GPS%20Transf
%202003.pdf

Establishment of precise geodetic control networks for updating
the River Nile maps, 2003

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%
20GPS/Dawod%5E_Papers/Dawod%20Nile%5E_GPS%5E_Netw
0rk%202003.pdf

A Precise Integrated GPS/Gravity Geoid Model for Egypt, 2002

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%

20GPS/Dawod%5E_Papers/Dawod%20SRI%5E_Geo0id%202002.
pdf

The Establishment of the First Modern Sea Level Monitoring
System in Egypt, 2002

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%
20GPS/Dawod%5E Papers/Dawod%20MSL%20System%20Egyp
t%202002.pdf
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The magnitude and significance of long-term sea level rise in
Egypt from a geodetic perspective, 2001

http://cid-
0259cb4f889eaebd.skydrive.live.com/self.aspx/Geodesy%20and%
20GPS/Dawod%5E _Papers/Dawod%20MSL%20Rise%20in%20E
aypt%202001.pdf

Quality control measures for the Egyptian National Gravity
Standardization Network, 2000

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%
20GPS/Dawod%5E_Papers/Dawod%20QC%200f%20ENGSN97
%202000.pdf

Optimum geodetic datum transformation techniques for GPS
surveys in Egypt, 2000

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%
20GPS/Dawod%5E Papers/Dawod%20GPS%20Transformation%
202000.pdf

Efficiency of GPS techniques in national applications, 1999
http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%
20GPS/Dawod%5E_Papers/Dawod%20GPS%20in%20Nat%5E P
roject%201999.pdf

Increasing the reliability of GPS geodetic networks, 1995

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%
20GPS/Dawod%5E Papers/Dawod%200utliers%20in%20GPS%2

01995.pdf

A method for detecting no-check observations in GPS networks,
1992

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%
20GPS/Dawod%5E Papers/Dawod%20GPS%20No%5E Check%

201992.pdf
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On the use of pseudo-Kinematic GPS satellite positioning
technology in surveying reclaimed lands in Egypt, 1992

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%
20GPS/Dawod%5E_Papers/Dawod%20Pseudo%5E_Kin%20GPS
%201992.pdf

sdsalad) YA (2)

The Egyptian National Gravity Standardization Network
(ENGSN97), 2001

http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%
20GPS/Dawod%5E Papers/Dawod%20Article%5E ENGSN97%2

02001.pdf

ali oly 8 Lelinlaiy Loy Asenddl GPS gl sall waail allall HUaill 5 5eal 48

YoeohA GlSi:\s\f;J\ QLA)L.‘J\
http://cid-
0259cb4f889eaeb3.skydrive.live.com/self.aspx/Arabic%20Surveyi
ng%20Papers/Dawod%20Article%5E GPS%20Handy%202008.p
df
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Differential GPS (DGPS)
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Earth Geopotential Model 2008 (EGM2008) Geoid:

http://earth-
info.nga.mil/GandG/wqgs84/gravitymod/egm2008/index.html

European Space Agency (ESA):
http://www.esa.int/export/esaSA/navigation.html

GPS Manufactures:

Lieca: http://www.leica.com
Magellan: http://www.ashtech.com

Magellan: http://www.magellangps.com
NovAtel: http://www.novatel.ca

Pacific Crest: http://www.paccrst.com

Sokkia: http://www.sokkia.com

Topcon: http://www.topconpositioning.com/
Trimble: http://www.trimble.com

GPS World Magazine:
http://www.gpsworld.com

International GNSS Service (IGS):
http://igscb.jpl.nasa.gov/

IGS Publications:
http://igscb.jpl.nasa.gov/overview/pubs.html

Interactive GPS calandre:
http://www.rvdi.com/freebies/gpscalendar.html

Inter-Agency GPS Executive Board (IGEB):
http://www.igeb.gov/

International Association of Geodesy (IAG):
http://www.iag-aig.org/

International Union of Geodesy and Geophysics (IUGG):
http://www.iugg.org/
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International Terrestrial Reference Frames (ITRF):
http://itrf.ensqg.ign.fr/

International Center for Global Earth Gravity Field Models
(ICGEM):
http://icgem.gfz-potsdam.de/ICGEM/ICGEM.html

List of some GPS manufactures:
http://gauss.gge.unb.ca/manufact.htm

Massachusetts Institute of Technology (MIT) course on GPS:
http://ocw.mit.edu/Ocw\Web/Earth--Atmospheric--and-Planetary-
Sciences/12-540Principles-of-the-Global-Positioning-
SystemSpring2003/CourseHome/index.htm

National Geodetic Survey of USA (NGS):
http://www.ngs.noaa.gov/

NGS's Geoid page:
http://www.ngs.noaa.gov/geoid/

NGS's Publications:
http://www.ngs.noaa.gov/PUBS LIB/pub index.html

New Zealand Surveying publications:
http://www.linz.govt.nz/rcs/linz/pub/web/root/core/SurveySystem/s
urveypublications/index.jsp

National Imagery and Mapping Agency of USA (NIMA) geodetic
publications:
http://earth-info.nima.mil/GandG/pubs.html

OmniStar global DGPS commercial service:
http://www.omnistar.nl/

Publications of Prof. C. Tscherning:
http://www.afy.ku.dk/~cct/

Publications of Prof. P. Vanicek:
http://qge.unb.ca/Personnel/Vanicek/

3503 dena dzan D YyYo &) sall pasil allall sl ) Jae



Publications of Prof. W. Featherstone:
http://www.cage.curtin.edu.au/~will/

Publications of Prof. P. Dana:
http://www.colorado.edu/geography/qgcraft/notes/

Technical geodetic reports at Ohio State University (OSU), USA:
http://geodeticscience.osu.edu/OSUReports.htm

Technical geodetic reports at Delft University, Netherlands:
http://enterprise.geo.tudelft.nl/mgp/index.php?module=Papers&typ
e=user&func=main

Technical geodetic reports at Technical University Graz, Austria:
http://portal.tugraz.at/portal/page? pageid=513,2702116& dad=po
rtal& schema=PORTAL

Technical geodetic reports at New Brunswick University, Canada:
http://gge.unb.ca/Pubs/TechnicalReports.html

Technical geodetic reports at Croatian Geodetic Institute, Croatia:
http://www.cgi.hr/english/papers.htm

Technical geodetic reports at Calgary University, Canada:
http://www.geomatics.ucalgary.ca/node/58

USA Army Corps of Engineers' publications:
http://www.usace.army.mil/publications/new-pubs/newem's.htm
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